(i9)B*BMf*jf (J p) 02) & ^ ^ !ft & $z (a) anmmm**} 

mfflWS- 137597 

(43)&BBB 5^(1993) 6 JUB 



(51)Inta. 5 
C12Q 1/06 
COIN 27/327 
27/416 



6807 -4B 



7235-2 J 
3-2 J 



F I 



G 0 1 N 27/ 30 3 5 5 

27/ 46 3 0 1 N 

£■$ 7 G£ 10 H) S»Hlc:&< 





£■¥3-307694 


(71)*BtA 


390022644 










(22)*B!B 


¥/£3¥(1991)nJ!22B 




gjum^ea m 2 t i 6 s«h 








15 EB & 








ffi5eamMH,ftll3¥?|l»ri575- 6 








** $ 








SiSgmSiBSrCTBjtfe 2TB28- 4 -803 
















tt*R±«ntT**rAR5Bl - 17 
















£tamfc£tBRr^BJ±¥^ft*ffl26- 15 






(74)ftffiA 













(54) [&BJ}ro:gfc] BODOiBiJSm SiJJggE&tftft^K^Stfcfe&l 



(57) imi) 

BOD©S'J5£^ffi. 

[tt#] aW6W«Wsw>©BOD*ffla*>oiWl!K«: 

acre* sssttt jifflttJcatifcaiJx&Erffi-c* 4. 



1 

udsummimt z> c t mmt -r * b o d©» m 

BOD©«"JS£a=. 

isx.? ■ **isvi3x&zm*m\wz2im<Dm'&ij 
&. 

[ifl*JB5] t>V7isx.7ffi< l ciMt2>ifk£.'®)M \s1 

Lfc 7 D - * )V £ft<f L/c B O D 

7 12 09 2ft. 

[0 00 1] 

[ fflLkomum ] saw* bod <Dm%.ym. mm 

bfc«*£«H± *»6 ft S»£*lflBfi*»» Lfc? n — b 
***«LfcBOD«Ija8B*«fflLr. BODMf 

[0002] 

[fiejfeOtttBJ 3BCE. BOD©jWSBB*IiHatt{C3e 

tbhtifc-fi& cmmmm&i i s k - o 1 o 2 - 1 
9 7 2) K.'&r>xnt>tix^2>AK conmbmmts 

BIBI«rB-rSfti-©(8IfflS3&»*»>. C©fc». 6£3feJ: 0 

bod %« j&r 4«as 4 l r»£««»&fflyB-r *r» 
#®*t&8*3ftT$/c. ^©^r^ss^m®©®^ 

^A^ffittr§iS^M<fflc^tir^-5> c^Bgei-725 
89&« : •M^JSHMfc ^V^b>i/- 135-136H, 

i4o~i42M (1989) mmtftftm . s/c sis-tsk 

[0 00 3] 

[»9ja*»ifci/j:5£-rafliH] t,a>i/ft#6. ens 
■e b o d ffl«5£ffl 4 0 x mm ms-amm icmzti-cntc 

Lftl>$##?fSE-r£C4-£. jEJC. i^;UTJU3-JU 

^SftttRKWLTiSfflaKjss-j-aftir. j 1 sm 

mc «fc Z B O D m 4 OfBHttfttfil A -3 /c. 



(2) »M¥5- 1 37 59 7 

2 

ftj£££T £J:5tcft£irK: 1 ~3 Hra©^t>iO>ir§ 
ttf tAHft&K-C* 4 ft 4. Hfflttfcfctt h -> 

it. immm^mt^m^mmitbtcrm^ 

8*1!t«:$3E{c«l , r4C4*JH»C*>). £/c{»£l$5 
4S«:B£{t»ff *ff A 4 ft 4©P.J] 

»«flrr ffiSEf 4 4 e&£«JE$ L9l3£#r * ft < ft t> 

ftt©WH#t-n*ote. 

10 [0 0 0 4]-*. ggKMLTti. 

tmcHz;l/*CC&3LT«SteCcI^£#;l/cg. 185 
*4^/c 0 «S(c»f 4 i9n#2aftgKs&S'C & 0 . iEfit 
X *> O 'j 7 * -Y A (c B O D * mm?6 4 1> 5 W^tC B 
?t^S^.6*a4fc©t?«ft^-3/Co *IEM©^U^>x 

htizc t*>mmdti>m&7o~k)i'£Qimtzctx 
20 ffimtcwmxszm. mtitc^nfi&i,. 

[0005] 

[fsgi£Bs&-f s/c*©^] *mM%hit> mmutc 
^llKllir s*©*r»{t*f L-c»fbtt 

«r^L. &B#IS©^kM3T$SL/crS1*fe£^ 
"T^ BOD$]SKB8LTg;h/cttJf£W-r£C4£B 

^ffiL/c 0 

[0 00 6] £/c, 7CJ-b;l/=&ffifflLftt»A-,^9J 

mmzmmtzcttfxzzv. cne>©asafe«j©ttsi 

30 44*>0, JrOjfijI-C. ESgftBOD*J££«iJfi64-rS 
/c«)Kti. lii»4©^®B$P^AS^< t Ii5;*4^ 

W-T S«/jNSfi7 a - *Jb«IE»«t>«r S'JST 4 C 4 
^*Jff3S!|-C*4 C 4 %mi»tB L/c. 
[0 0 0 7] EP^. ^W©^1«. >U^I7SK 
fll-T S»a«J*@3£{fc UcM«ii (£ffl-T 4 C 4 
®4T4BOD©j«JS*S-C*)0. ##feBB©3!2tt. gS 
^@4 ^ U^^x9«KJB-rs«S«|*HS{bLfc» 
^Jg4*>6ft5f!^!BJflffi-C*»). *^1>3©m3B, 

aws^at?*ij. *^bj©^4«, *^->x7-^ 

•Sffa^i'U^i'i^ • *+~>l-* 12092^fA4„ 

[0008] *miz»Mic®.wtz>. *¥mx. 

"C*W*»tc*ilHH:/d:<. *^->X7-« 
^ F * J CM 1 6 6 5 (Klebsiellaoxytoca JCM.665) 
. «1/^>j:5-^>7-^7 JCM72 5 1 (K 
lebsiella planticola 3CM7251)> if U^X7 • #V 
50 x^-X JCM1 66 3 (Klebsiella ozaenae 3CML66 



(3) 



5-137597 



3) > t>\y^Xv • J CM 1 6 87 ( Klebs 

iella terriqen a 3CML687) tltifi^ihtlh. SgK. 
*»W*6«B0D«JEtcai/fc«4«l*l2:< gJRHJ: 

J£l»JMttt*r*U ®B#fffl©rSttftMffirBOD(DS'J« 
1fiV $ i tt £©£JB«K«*ifcteJl*8o T l»S C 4 £ 

{0 00 9] *f«©B¥^H*«TCClBttrS. 

A . TfJSg^ffJttSJ 

( 1 ) IIBBWWBRtf!** 3 : BWVXZ 3 tto. 8 ~l. 10 

2umX 3~6 Mm 

(2 ) «©2W : ft 0 

(3) jMMt: ttO 

(4) iS*©W&: ft I, 

(5) *5A»ett: Kft 

(6) »fe: ftb 

B . igSWttgf 

( 1 ) WH-5S*¥ffiiS& : £<£WU ¥ffift&W 

C0 0 10] 20 

(2 ) wHK^iWs : a < awr a 

( 3 ) MN-KftiHI : ^ < *EWr & 

(4 ) < 5 : *{t*r 

(5) y hv* • SJU* : Mttftl/«HTS 

c . gmmtmst. 

(1) HB»&©®7c: + 

(2 ) IftgJSlS : + 

(3) MRf* I- : 

(4) h : + 

(5) W> K— JUCDSfefiJE : + 30 

(6 ) 5f£{t7kiR©^JiS : . - 

(7) ryVXDMfcftM : - 

(8) *x>i?©*tjffl : 

(9 ) *KttffiR8©iFiM8 : + 

(10) &$©£)?£ 

(11) 3U7--fe* : + 

(12) tf: 

(13) ijUv-M : + 

(14) £W©«ffl : j&S5~40"C pH4~9.5 

as) KjRtcfcrra&s : iitt4$mi4 40 

(16) o-Ffx h : f m&m 

(17) Tffi©«iSfi*»e>©ffiac;*f^©4fiR 





R 




(1) L-75K/-X: 


+ 


+ 


(2) D-^>D-x : 


+ 


+ 


(3) D-^;Vn-X: 


+ 


+ 


(4) D-V>7-X : 


+ 


+ 


(5) D-77?KX: 


+ 


+ 


(6) D-*f9*h- X: 


+ 


+ 


(7) «^ffl: 


+ 


+ 


(8) *>3»: 


+ 


+ 


(9) AtS : 


+ 


+ 


(10) h WNO — X : 


+ 


+ 


(ID D-VJWyb : 


+ 


+ 


(12) D-T>n-;h : 


+ 


+ 


(13) -i/i/yY : 


+ 


+ 


(14) jfU*U>: 


+ 


+ 









flt^lOOOOppm 



50 



D . zomoftm 

(1) his#-V : 

(2) DNase 

(3) h 'J7>77>fr^t-fe': 

(4) x^^'J>©»«?: 

(5) 7JU¥^>©»»: 

(6) U^>OBiKU5l£: 

(7) *i^^>©RRKSlB: 

(8 ) flt^Htt : 

[0011] «±©«*fl»**fci«:*B«(D»«^ 

r<f 'A^fytD^l^ 415-416M. 461- 
465M (1984) (Berqey's Manual of Systematic Bacter 
ioloqy Volume 1, 415-416,461-465 (1984)) <2fBi£<t 

liti^iiHisi. ^U^X? • ***>h# 12 
0 9 2 ( Klebsiella oxytoca 12092) <b^ L/c 0 ft. 

S3 6 1 6# (FERM BP-3616) <b 1991^10^ 22 B OC 

[0012] «T«C*«flcCC««*ffi4Ktt-J-a. *M 
WCtma. SBRS£ LTtt, 

[0 0 1 3] ?<D{& bf^5>, 5*7Jl/§©JSR»S:j8 
°C-40°C, KCCjff * L < «28°C-37°Cr*>-5 0 iS#pH« 



5 

S?2 L< tt4.5~9.0, ECC&fS t/< «5.5~8.0T& 

«10«#|ig~72KSflffl > Efcff* L < «12^BB~48l^lfflr* 
I8J. K«:»*l/<tt24^|ffl~72B$|ffl-C*S < , 

[0014] ««*7«. fi*D©-«fl<J*ffi«:TB#4 
0.455 *p>fcTF) J&i'OKcoBaccHS-fbL-Cffl^Si 

[0015] asMnoHSftfcffiflrrsBtt. m*«ii 

aLtti>#&M&iR'|3©etiR. #<■»&£©«»«&# 

aa-c*4a*tt©t*»©*»©r**atf«i:<, imp 

tR&ft* 2 *©JR©n«:Bffi{k-r SRKtt. -C* 
■m©MM.*d>&< U aWtsfcR£M©ntcft£«|;fts 

4l6SttiiaLhbfiSU». 

[0016] *im©^WMHUJBB£f UffiNlll 

satc-css. c©ss^«jmffii«ffi^iseffl3ns 
^w©Sffi*i3W(4jSjR«t'©fiE»jc»rsjes#p 

<> «fflfltt*«m>fc»iWB©Ktt-r©BOD»J 
-H2Jl/©gffl=& 1 mlWT. HKSSfiSKti^ 0.3ml~0.6 



(4) W5- 1 3 7 5 9 7 

6 

[00 1 7] Mic. 7a- fe;l>£*8<igK:ieL. 7D- 
C, Jb#J:9»fflTS^*£Se&«:j:0. «iStt£ 

©t&£«^©#««>g|g#£r < $s ucausas-c* 
s. ma. ss*4^«^4mi/^t?iija3-tffcj©^. 30 
•cr«. ^5^-ci5t*4©a'JS*iT?^^>„ m\K.*%m 

[0018] w&zm3icMie.<tmLm2i®m2 

10 ti, *+97l**WlTllt£ttm8*Mia3tiTl» 
S. *»M©BOD«Ce»ffi{C«fc*itf. f5«4*©BOD 

**. «T**w©iow»**-r. 

[0019] C3SK0I 1 ) 

j?U'7'«/X7-t*i'|-* 1 2 0 9 2 (PERM BP-361 

e) wiT&ommzstsmmbtdgm Momi©Aofc 

500mlSHft 7 * =J (C^BWCC 0 . 30 a CK:T24B$ 

ft. Jg*R*6000rpn r2O0M*6ftllL tfffcMRA 
20 /c 0 ^©K{*K^©i«BM37K*tin*T!gif U US 
6000rpro -C20»ISI^^aiLri5t^«rifo7t. -£■©&# 

* ^7" h > l % 
i?Sx*x o.i% 
Jfifb^hy^A 0.5% 

pH6. 5 

30 9 2 &<Dm#Rtmm<D3&?fgm l fesaiatt© b o 

J I S K 0 1 0 2fSiS 0 &.T r BO DSflSKj ±t» 

[0020] 
[«1] 



(5) 



7 


* £ « £ 


JCftL ZSX. -Mi rt|i *tfa rfrf 


MM • tmt 12092 


4.3 


MM • tt/Mi JCM1665 


4.0 


Jtfyi} • tWt JCM1663 


3.8 


J^sa? • lYjfOi JCM7251 


3.2 


JI/^U • f m JCM1687 


3.5 


Mm*n> • >MW IFO10466 


2.1 



37 59 7 

8 



BODl£«37ppiii) SrSSfi L^K^rie*« 
M£*K : 30"C 



[0 0 2 i ] #n cc^Ti^c, wrfiss-vrnzM? 

4>f4>^U^>X7 • 1 2092$*«&fc 20 

TSSC >KJRrB3JjIg©j£g£ L fc. 

^lT^nfcJU^i? -t+J/h* 120 
9 2©fflft 0.4mq ($2ffi) SrtfTIf A Xo.45tfm ©- h 
n-fejbo-^K (5 ';#7ttSM>:/7>:7 v Jbif— H 
/WP02500) 2tSt©HUcAtirjBH*ft*l/«*«l*®S 

ISttfcSJSSSb, B£tt»£«lt&ftHL/ft:. C©@ 

S{t»iKl®?rlOOl*l IJ>I^?7 7 - (PH7.0) #(c 

*7#>^ 100ml/#©tt ^^3Wt-5 30 

[0 02 2] SSBO«BI«*©jl»)r*5. Is»4e>4 
*>68iR3*a/<:B0Dig«tt. maB#5£jI<5. 
6£i$-C. vu— kfrllcmfrtlZ. 7n--fe;l>7<£« 



«flES*l*«41Wlff8-C*ftl3tifcfitt7^y»l3r 

[002 3] *gg€:ffifflL/-C. ftttttKCDBODflW 
^©tJS^T-Dfcite^, S3{C7jVTJ:5K:. BOD©jg 

mm*ra«ffiftUteBODJttE&GT9l*Lfc 

pJ^-C^ofc. 8«*«lniU»)**t>»^«i5tj*fcd«> 
fciU3©^|«|*Jfi< *•*»»). 0.3aUQ^h3C»«da. tfc 

[0024] 
[«2] 



(6) 



8H¥5- 1 3 7 597 
10 















SB 






0 1 


0 2 




U. J 


C fi 

V. u 


1. u 








eoD 




















# 22 

m 


10 


18 


21 


21 


22 


23 


21 


22 




m 44 


20 


35 


44 


44 


43 


45 


44 


46 






















* £ 


Jg 66 


50 


58 


65 


66 


67 


66 


67 


66 


•S fit 


(PPDI) 


















(ppra) 


122 


98 


105 


124 


123 


123 


122 


125 


123 




2 


3 


4 


4 


5 


5 


15 


20 



[oo25i mmm4 d m&imm®im * 6 ett-cttssttft*: i -2 a^gr* ur. * 

SiiaWHcHS^t. BSfUR^WR^tA:. Ctih<D isYti 1 2 0 9 2 flrctt 3 B*|fflri8tt{t**-C* 6 1 0 

@£ftSi£M£l00nM U>»<?7 7- (PH7.0) * 20 ^^g^^o/c 

{Ci8zBOxTsl<>^ 10Onl/#©« og^jf l>g^ffJ(C [00261 

H2Kw*^TrBOD«B*©MS£*fT-»fc. 3t3(C [SI 31 
jjrrj:5K: h 'J3^#n> • i***^ I FO 104* 





tf oSi ^ TbI (hr) 
0 1 3 5 10 24 36 48 


MM >tMi> 12092 
l'm*o> • MM IFO 10466 


30 38 65 67 66 67 65 66 
4 8 12 11 46 58 60 64 



tefi66ppm BODflUftftCtt-J-Stt&g (ppra) 



[002 71 cmmms) 

HifJ40^l/^>i7-t+i/h* 1 209 2**© 

£M£U 5BMBODfcKJ:3Meffi£it«0fc. ft 

DmteJ IS KOI 0 2iet£©7jffiK:^- 5 Ttf-3/c„ 
[0 02 81 SI4«:7jVrj:5K:* J. 7 - t h 

* 12092 mmffint&mmv as 5 bm b o d 



mom&U £ & < -a ft fc 9 . W#©tBll8it&l;t r 1 

= 0.993 Tio/c, S/c. h!)a^#p> • 

IFO 1 0 4 6 6t*tttj£g©&e>ft&*>-?/<:-fi 
!S(C>Ptl/rfc*^W©t7U^>X7 • ^*^>h* 12 
0 9 2t*«I&S£7nU iM«:x^7^n-jUK:>pf-t-c 
40 h'j3^#a>-i;$^A IFO 1 0466t*# 
5HI8IBODffiJ:»)lBit->a4Sffl«:#itS©K:*lLr t * 
U^i7 • **l/Yt} 1 2092#«5BfiiJBOD 

[0 02 91 
[*41 



(7) 



XL 



«fH¥5- 1 3 7 5 9 7 
12 



mm**. 


BOD (ppsi) ' 




5 B fal ft 


1F0 10466 




0.77 


0.78 


0.72 




0.74 


0.71 


0. 54 




0. 45 


0. 45 


0. 36 


5? h-7. 


0. 45 


0.45 


0.06 


h — x 


0.53 


0.50 


0.03 




0.56 


0.56 


0.70 


/U >> 


0.15 


0.10 


0.45 




0. 95 


0.93 


2.90 




0.85 


0.88 


1.77 



[0030] cmM 6) maimr-comm 

TC«iJ5£Lfc. 04CC*Sm4ijV*-# > «rg&5000ppni 
fiPfiETC B O Difitti«3IB8flir©aESE4fcaoiBI«: 

<tn«, #flMt^«joBODSij5£*JffljiK:*>-3Efii«:r 
to o 3 i ] 3as«**tfr«wr4*«. *ipj§ 

[0032] > 



20 



< [flttW] SM©!^ (5BHI&£©ttR) 
02fc^t-i81fcf8®W3T«&Lfc*U:/i/:t'7 • * 
1 2 09 2#©^kbfc@^tg&£«£ 
HIB©S«l8jRK:oi>rBOD©ill5e*ffo 
fc. Jtttil/riaiCttl4«:oi»T5BIBBODffi"T?ilce 
L/c„ 3*5(C^rj:5K#£iHK±aBODj»0S*£ 
&5g&© 5 B^ BO D&©a£tt£«ftl>tlHtttf* o 
fc. 

[0 0 3 3] 
[S5] 



» * tt w 


BOD 


(ppm) 


5 B ffflft 






1940 


1880 




24.2 


20.0 




25.7 


28.2 




52.6 


49.0 


mmtmm 


30.3 


33.8 




49.3 


39.4 




45.6 


45.2 




60.9 


60.0 



[0034] 

[89J©ft&] *»W<CJ:ti«Kfjiti©BOD*ffla«: 
[HfB©ffi*&K9n 

[01] *»?fi©»£«»18«*7jVrH'C*5. 
[02] SWW3-Cffll>A^SB4^-rH'r*S. 
[03] H2K:*r«IB*ffll»r««»flE©BOD« 



[04] H2{Cw-r«H*ffll>r#liiiK©BOD« 

1 • • • * + v v 

2 • • • mmma&m 
3 • • • b?^h& 



50 



13 



(8) 



4 • 


• -mxy 


* i o • 




5 • 


• - mm? 


i i • 


■mm 


6 • 


■ ■ 


1 2 • 




7 • 




1 3 • 




8 • 


■ ■ ftsmm® 


1 4 • 


•lefiff- 


9 • 


■ • 


* 





»H¥5- 137 597 
14 










El 


Iff- 



14 



(9) 



ftm^-l 3 7 59 7 



l®3] 




bod mmmms. (ppm) 



(10) 



8fH¥5- 1 37 59 7 




bod WimmMK (ppm) 



(si)int.a. 5 mnm jri*dm* fi mmmtmm 

GO IN 33A8 1 0 5 9015- 2 J 
//(C 1 2 Q 1/06 
C12R 1:22) 



S^DlS^fflrlTWBBT 2 - 46- 28 



(72)fM UH* -£& 

g^!ia:mrU*»i5fHr*jgi32 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 05-1 37597 

(43)Date of publication of application : 01.06.1993 

(51)IntCI. C120 1/06 

G01N 27/327 
G01N 27/416 
601 N 33/18 
//(C120 1/06 
C12R 1:22 ) 











(21)Application number : 


03-307694 


(71)Applicant : 


NAKANO VINEGAR CO LTD 


(22)Date of filing : 


22.11.1991 


(72)Inventor : 


MAEDA SHIGERU 








OKI AKIRA 








SATO TAKESHI 








KATOU NAHO 








AKANO HIROFUMI 








KAWAMURA KICHIYA 



(54) METHOD FOR MEASURING BOD, DEVICE FOR MEASURING THE SAME AND 
MICROORGANISM USED THEREFOR 

(57)Abstract: 

PURPOSE: To accurately and rapidly measure a BOD in a specimen after a short time 
activation treatment by employing a microorganismic membrane having immobilized 
microorganisms belonging to the genus Klebsiella as the microorganismic membrane 
constituting a microorganism electrode. 

CONSTITUTION: A BOD is measured with a microorganismic membrane on which 
microorganisms belonging to the genus Klebsiella [preferably a new strain Klebsiella 
oxytoca 12092 (FERM-BP-3616] have been immobilized An acetyl cellulose membrane 
having a pore size of <45 fl m is preferable as the membrane used for the 
immobilization. The measurement of the BOD is preferably carried out by mounting a 
microorganism electrode comprising the microorganismic membrane and an oxygen 
electrode in a flow cell, allowing a specimen to flow in the flow cell, and subsequently 
measuring the amount of the oxygen dissolved in the specimen with the oxygen 



electrode. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The measuring method of BOD characterized by using the microorganism film 
which fixed the microorganism belonging to Klebsiella. 

[Claim 2] The measuring method of BOD characterized by making test fluid-ed flow into 
the flow cell equipped with the microbial electrode which consists of an oxygen electrode 
and microorganism film which fixed the microorganism belonging to Klebsiella. 
[Claim 3] The measuring method according to claim 1 or 2 whose microorganism 
belonging to Klebsiella is Klebsiella oxytoca. 

[Claim 4] The microbial electrode which consists of an oxygen electrode and 
microorganism film which fixed the microorganism belonging to Klebsiella. 
[Claim 5] The microbial electrode according to claim 4 whose microorganism belonging to 
Klebsiella is Klebsiella oxytoca. 

[Claim 6] The BOD measuring device possessing the flow cell equipped with a microbial 
electrode according to claim 4 or 5. 

[Claim 7] New strain Klebsiella oxytoca which utilization nature is large by the 
microorganism belonging to Klebsiella oxytoca, and has arsenic resistance 12092 shares. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the new strain used for the measuring 
method of BOD, a measuring device, and them. Furthermore, the BOD measuring device 
possessing the flow cell equipped with the microbial electrode which consists of an 
oxygen electrode and microorganism film which fixed the microorganism belonging to 
Klebsiella in detail is used, and it is related with the new strain used for the approach, the 
equipment, and them which measure BOD. 
[0002] 

[Description of the Prior Art] Measurement of BOD is current and the approach set to 
Japanese Industrial Standards, (waste-industrial-waters examining method JISK- 01 02 
-1 972) Although carried out by following, this approach has troubles, like measurement 
takes five days, and, for this reason, the attempt which uses a microbial electrode as a 
technique which measures BOD conventionally has been examined variously. As a 
microorganism fixed on the microorganism film of a microbial electrode also in it 
Trichosporon KUTANEUMU, active sludge, etc. are used well. (JP,61-7258,B; the work 
edited by Shuichi Suzuki, biosensor 135-136 pages, 140-142 pages (1989) Kodansha 
publishing office) . Moreover, about the equipment to measure, the equipment which 
equips with and uses a microbial electrode for a flow cell is known. (JP,3-123851,A) . 
[0003] 

[Problem(s) to be Solved by the Invention] However, for example, in Trichosporon 
KUTANEUMU, the microorganism used for the immobilized microorganism film as an 
object for BOD measurement so far had the narrow utilization spectrum to various 
organic substances, and had many cases where functionality with that the component 
which does not answer [ disaccharide ] exists, and the BOD value by JIS, such as 
answering high sensitivity to matter [ **** ], such as ethyl alcohol, conversely, was low. 
moreover, in case BOD is measured first, by the time the immobilized microorganism film 
comes to carry out a normal response, the so-called activation for one - three days is 
required — etc. — there was a point that practicality was missing. On the other hand, 
when using active sludge, it is difficult to always manage the fixed active sludge to 
stability, and there were troubles, like there is the need of performing fixed actuation 
whenever it exchanges the microorganism film. In addition, when which microorganism 
was used and the matter which shows a damage operation to the so-called 



microorganisms, such as arsenic, existed by high concentration in the test portion, the 
microorganism became extinct and there was the first page of a problem of measurement 
becoming impossible etc. 

[0004] It was not what can reply to expectation of remaining in a eel, without the air 
bubbles mixed into the sample making it discharging by the approach using an old flow 
cell, the time amount which measurement takes per one sample being the need about 20 
minutes, and affecting measured value or on the other hand measuring [ it is exact and ] 
BOD on real time about equipment enough. The microbial electrode which used the 
microorganism film which fixed the strain belonging to Klebsiella of this invention has the 
outstanding effectiveness — it can measure in a short time by using that the measured 
value which shows a response broadly to various organic compounds, and shows the 
BOD value by the JIS method and high functionality is obtained, and a vertical mold 
minute capacity flow cell. 
[0005] 

[Means for Solving the Problem] this invention persons found out having the property 
which was excellent about BOD measurement — the activity which the microorganism 
belonging to Klebsiella showed utilization nature to the large various organic substance, 
and was stabilized in short-time activation is shown — as a result of inquiring 
wholeheartedly that the various problems mentioned above should be solved. 
[0006] Moreover, although the batch mold measuring method which does not use a flow 
cell can be used, in order to enable quicker and exact BOD measurement taking 
advantage of the property of these microorganisms, the residence time of a sample is 
short, and it is a sample room, (flow cell) Solution exchange was easy and it found out 
that it was effective to measure combining the minute capacity flow cell which has the 
structure where temperature control can also be performed easily etc. 
[0007] It is the measuring method of BOD characterized by the 1st using the 
microorganism film which fixed the microorganism belonging to Klebsiella of this invention. 
Namely, the 2nd of this invention It is the microbial electrode which consists of an 
oxygen electrode and microorganism film which fixed the microorganism belonging to 
Klebsiella. The 3rd of this invention It is new strain Klebsiella oxytoca which is a BOD 
measuring device possessing the flow cell equipped with said microbial electrode, and the 
4th has large utilization nature by the microorganism belonging to Klebsiella oxytoca of 
this invention, and has arsenic resistance. They are 12092 shares. 

[0008] Hereafter, this invention is explained to a detail. If it is a microorganism belonging 
to Klebsiella as a microorganism used for this invention, there will be especially no limit. 
For example, Klebsiella oxytoca JCM1665 (Klebsiellaoxytoca JCM1665), Klebsiella 
planticola JCM7251 (Klebsiella planticola JCM7251), klebsiella OZAENAE JCM1663 
(Klebsiella ozaenae JCM1663) and Klebsiella terrigena JCM1687 (Klebsiella terrigena 
JCM1687) etc. — it is mentioned. Furthermore, this invention persons have utilization 
nature with 1 strain large as a result of searching the microorganism suitable for BOD 
measurement from a nature widely separated from the soil of Kagoshima Prefecture, and 
it found out having the property which was excellent practical [ that measurement of 
BOD can be performed in short-time activation etc. f. 
[0009] The mycology-property of a bacteria stock is indicated below. 
A. Morphological property (1) The form and magnitude of a cell: Magnitude is 0.8-1.2 
micrometers with a ** ** bacillus. x3-6micrometer(2) Pleiomorphia of a cell : It makes 



and is (3). Maneuverability : It makes and is (4). Existence of a spore: It makes and is (5). 
Grams stain nature: Electronegative (6) Acid-fast Nothing B. Culture-property (1) 
Bouillon agar plate culture: It grows well and the colony of smooth light blue gray is 
formed. 
[0010] 

(2) Bouillon agar slant culture: (3) grown well Bouillon liquid culture : (4) grown well 
Gelatin stab culture: It does not liquefy but is (5). Litmus milk: C. acidified and solidified 
Physiological property (1) Reduction of a nitrate : + (2) Denitrification reaction : + (3) MR 
test : - (4) VP test : + (5) Generation of Indore: + (6) Generation of a hydrogen sulfide : - 
(7) Hydrolysis of starch: - (8) Use of a citric acid : - (9) Use of the source of inorganic 
nitrogen: + (10) Generation of coloring matter - (1 1) Urease : + (12) Oxidase : - (13) 
Catalase: + (14) Range of growth: Temperature of 5-40 degrees C pH 4-9.5 (15) Attitude 
against oxygen: a denominator — an anaerobiosis — (16) OF test F — ((fermentative 
type) 1 7) Generation of the acid from the following saccharide, and gas 
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D. Other properties (1) Beta-galactosidase : + (2) DNase - (3) Tryptophan deaminase : - 
(4) Decomposition of the esculin : + (5) Decomposition of an arginine : -(6) 
Decarboxylation of a lysine: + (7) Decarboxylation of an ornithine: -(8) Arsenic resistance: 
Growth is possible under the 1 0000 ppm existence of arsenic. 

[001 1] He is the 1st volume of Bergey's Manual of Systematic Bacteriology about the 
status on the taxonomy of a bacteria stock based on the above mycology-property. 
415-416 pages, 461-465 pages (1984) (Bergey s Manual of Systematic Bacteriology 
Volume 1 and 415-416,461-465 (1984)) The place compared with the publication, It 
identifies being the new strain belonging to Klebsiella oxytoca, and is Klebsiella oxytoca. It 
was named 12092 (Klebsiella oxytoca 12092). In addition, a bacteria stock is FERM BP 
No. 3616 to the Fermentation Research Institute, the Agency of Industrial Science and 
Technology. (FERM BP-3616) It carries out, and charge is taken on October 22/1991 and 
international deposition is carried out 

[0012] The culture approach of a bacteria stock is indicated below. If culture of a 



bacteria stock is the culture approach of the usual bacteria, either can use it what is 
usually used [ molasses / grape sugar, a maltose, sucrose, ] as a carbon source — 
independence — or it can combine and use. independent [ as an organic nitrogen 
inclusion / in various amino acid, corn steep liquor, a Malt extract a peptone, a yeast 
extract a meat extract, a urea, etc. / as an inorganic nitrogen inclusion / ammonium 
nitrate / an ammonium chloride, an ammonium sulfate, ] as a nitrogen source again — or 
it can combine and use. 

[0013] In addition, addition use of the components, such as a vitamin and a mineral, can 
be carried out suitably. 20 degrees C - 40 degrees C of culture temperature are 28 
degrees C - 37 degrees C still more preferably preferably. Culture pH — desirable — 
4.5-9.0 — it is 5.5-8.0 still more preferably. Although either liquid culture or solid culture 
is possible for the culture approach, the fungus body of the strong logarithmic growth 
phase of viability is desirable, and culture time amount is 12 hours - 48 hours still more 
preferably preferably for 10 hours to 72 hours, when performing liquid culture aerobically. 
When performing solid culture, it is 24 hours - 72 hours still more preferably preferably 
for 1 2 hours to 96 hours. 

[0014] After culture termination, although a fungus body can be obtained by the 
well-known general approach, fungus bodies can be collected, for example with a 
centrifuge method, the approach usually used for the fixing method although 
immobilization is performed after distilled water etc. washes the obtained fungus body — 
it can be used — for example, membrane filter (pore size of 0.45 microns or less) etc. — 
if it fixes and uses between film, the immobilized microorganism film which does not have 
leakage of a fungus body and was stabilized will be obtained. 

[001 5] If one example is given, pore size is [ that the film used for immobilization of a 
microorganism should just be the thing of the quality of the material of a hydrophilic 
property which can pass dissolution components, such as oxygen in the sample solution, 
and the organic substance, although a fungus body is not passed ] suitable for 
acetylcellulose membrane 0.45 microns or less, a nitrocellulose membrane, etc. Moreover, 
it improves [ in case a microorganism is fixed between the film of two sheets / since the 
response stabilized by maintaining the condition that a microorganism is enclosed 
between the film and film which lessened the gap between film and were stuck is 
obtained and the adhesion to an oxygen electrode also increases / the responsibility over 
oxygen density change ] as much as possible and is desirable. 
[001 6] The microbial electrode of this invention consists of the above-mentioned 
immobilized microorganism film and an oxygen electrode, adhesion immobilization of the 
microorganism film is carried out with a removable cap etc. at the oxygen electrode, and 
exchange of the film can be performed easily. Moreover, although this microbial electrode 
can be equipped with and used for all if it is a flow cell usually used Since early and 
detection sensitivity have the high response to the component in the sample solution, 
BOD measurement by a small amount of sample is possible for the microorganism of this 
invention. Therefore, what is necessary is just in the condition whose oxygen density 
could make minute 1ml or less of capacity of a flow cell with 0.3ml - 0.6ml still more 
suitably, and did not necessarily have to consider as oxygenation completely abouttlrc 
oxygen density in a sample, and was fixed for shortening of the measuring time. 
[001 7] Furthermore, measurement which there are no adhesion on the microorganism film 
and residual of air bubbles etc., and was stabilized can be performed by taking the 



approach of discharging from the upper part through the sample solution from a lower 
part, allotting a flow cell to a vertical location and stirring the inside of a flow cell by the 
stirring child. For example, when the sample solution is passed by part for 4ml/, at 30 
degrees C, measurement of one sample can be performed in about 5 minutes. The 
microbial electrode of this invention is shown in drawing 1 . 

[0018] The immobilized microorganism film 2 is stuck to an oxygen electrode 3, cap 1 is 
attached outside, and the microbial electrode 8 is constituted, according to the BOD 
measuring method of this invention, it says that the BOD value in a sample is less than 5 
minutes — very — a short time — and it can measure correctly. The example of an 
experiment of this invention is shown below. 

[0019] [example 1 of an experiment] Culture Klebsiella oxytoca Culture medium which 
includes the following presentation for 12092 stock (FERM BP-3616) and which sterilized 
100ml — it entered The 500ml Erlenmeyer flask was inoculated in sterile and liquid 
shaking culture was performed under aerobic 24-hour conditions at 30 degrees C. It is 
6000rpm after culture termination and about culture medium. AHongHntervals alignment 
separation was carried out for 20 minutes, and fungus bodies were collected. Little sterile 
distilled water is added and suspended in the fungus body, and it is 6000rpm again. It 
washed by carrying out atHongHntervals alignment separation for 20 minutes. It is 150mg 
(dry weight) of 3 times repeat washing fungus bodies about the washing actuation. It 
obtained. Medium composition poly peptone (a glucose, sodium glutamate water-solution 
JIS K0102 publication.) 1% yeast extract 0.1% sodium chloride 0.5%pH6.5 [the example 2 
of an experiment] Klebsiella oxytoca obtained in the example 1 of an activity 
measurement experiment The BOD standard solution of the various fungus bodies 
cultivated on 12092 shares of fungus bodies, and the same conditions It is called the 

BOD standard solution'' below. The receiving oxygen consumption coefficient was 
measured. 



[0020] 
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[0021] The microorganism which belongs to Klebsiella as shown in Table 1 all shows 



activity to the BOD standard solution, and is Klebsiella oxytoca especially. 12092 shares 
showed the response of the highest oxygen consumption coefficient 
[Example 3 of an experiment] Equipment and example of measurement (standard curve) 
Klebsiella oxytoca obtained in the example 1 of an experiment 12092 fungus bodies 0.4mg 
(dry weight) Pore size 0.45micrometer Nitrocellulose membrane (membrane filter [ by 
Millipore Corp. ] HAWPO2500) Film was pasted up, immobilization of the fungus body was 
carried out so that the gap except putting in between two sheets, pasting up a perimeter 
and carrying out immobilization of the microorganism might not be generated, and the 
immobilized microorganism film was produced. They are 100mM(s) about this immobilized 
microorganism film. Phosphoric-acid buffer (pH7.0) It is immersed in inside and is an air 
pump. The line activated 100ml aeration for /for 3 hours. The equipment which shows the 
activated immobilized microorganism film to drawing 2 was equipped, and the BOD 
standard solution was measured. 

[0022] The outline of equipment is as follows. The BOD solution extracted from the 
sample bottle 4 passes along a solenoid valve 5, and is led to a flow cell 7 through a 
pump 6. The inside of a flow cell 7 stirs by the stirring child 2 by the motor 10. The value 
detected with the microbial electrode 8 which consists of immobilized microorganism film 

2 by which outer fitting was carried out to the electrode surface of an oxygen electrode 

3 with cap 1 is amplified in the amplifier section 13, and is recorded with a recorder 14. 
The sample which ended measurement goes into the effluent tub 1 1. After measurement 
termination, a solenoid valve 5 is changed and it washes through a penetrant remover 
from the penetrant remover tub 1 2. 

[0023] As a result of using this equipment and measuring the BOD standard solution of 
various concentration, as shown in drawing 3 , very good straight-line relation was 
obtained between the concentration of BOD, and the electrical-potential-difference 
variation of the oxygen electrode which answers it Next, in this equipment, it 
experimented by changing various capacity of a reaction vessel. Although the result was 
shown in Table 2, the value which converted electrical-potential-difference variation as 
BOD concentration based on the standard curve obtained by drawing 3 showed the 
measured value to the standard solution of front Naka. It was able to measure enough by 
the capacity of 1ml or less from the result of Table 2. When capacity was larger than 1ml, 
the measuring time also including washing started for a long time, when smaller than 
0.3ml, detection sensitivity became low, and exact measurement was difficult 
[0024] 
[Table 2] 





S J6 8 8 i (ml) 


0.1 0.2 0.3 0.5 0.6 1.0 2.0 5.0 


ft 

W M 

* « 
(ppm) 


BOD 

at 22 

ft 44 

& 66 
(ppm) 

122 


10 18 21 21 22 23 21 22 
20 35 44 44 43 45 44 46 
50 58 65 66 67 66 67 66 
98 105 124 123 123 122 125 123 


mmm® (#) 


2 3 4 4 5 5 15 20 



[0025] [Example 4 of an experiment] The various microorganisms cultivated and obtained 
by the approach of the example 1 of comparative experiments of activation time amount 
were fixed like the example 3 of an experiment, and it considered as the immobilized 
microorganism film. They are 100mM(s) about these immobilized microorganism film. 
Phosphoric-acid buffer (pH7.0) It is immersed in inside and is an air pump. The BOD 
standard solution was measured with the equipment which performs 100ml aeration for /, 
and is shown in drawing 2 with time. As shown in Table 3, it is Trichosporon 
KUTANEUMU IFO. The microorganism which belongs to Klebsiella to being required for 
activation in 10466 shares for one to two days, especially Klebsiella oxytoca In 12092 
shares, there were the features that activation is possible in 3 hours. 
[0026] 
[Table 3] 
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[0027] [Example 5 of an experiment] Example of measurement of a known reference 
material (comparison with Trichosporon) Klebsiella oxytoca of the example 4 of an 
experiment 12092 shares of immobilized microorganism film and the immobilized 
microorganism film of the Trichosporon KUTANEUMU stock were activated enough, the 
response to various reference materials was measured, and it compared with the 
measured value by the BOD method for five days. It carried out to measurement of the 



microorganism fixed film by producing a calibration curve with the BOD standard solution 
using the equipment used in the example 3 of an experiment The BOD method is JIS for 
five days. It carried out according to the approach of K0102 publication. 
[0028] it is shown in Table 4 — as — Klebsiella oxytoca the measured value of the BOD 
method during five days 1 2092 shares of measured value is the regulating methods — 
good — in agreement — **** — both number of correlators — r2 =0.993 it was . 
Moreover, Trichosporon KUTANEUMU IFO It is Klebsiella oxytoca of this invention also 
to the disaccharide as which a response was not regarded in 10466 shares. 12092 shares 
show a response and are [ as opposed to / conversely / ethyl alcohol ] Trichosporon 
KUTANEUMU. IFO It is Klebsiella oxytoca to 10466 shares giving the measured value for 
five days higher than the BOD method. 12092 shares showed the value almost equal to 
the BOD method for five days. 
[0029] 
[Table 4] 
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[0030] [Example 6 of an experiment] The BOD solution of various concentration was 
measured under arsenic existence like the example 3 of a measurement experiment 
under arsenic existence. Although a result is shown in drawing 4 f it is the arsenic 
concentration of 5000 ppm. Between BOD concentration and the 

electricahpotentiahdifference variation in an oxygen electrode, good straight-line relation 
was obtained also under existence. As mentioned above, according to this invention, it 
became clear that BOD measurement of various compounds can be performed quickly 
and correctly. 

[0031] Next, although an example is given and explained, this invention is not limited to 
this example. 

[0032] 

[Example] Example of measurement of real waste fluid (comparison with the method 
during five days) Klebsiella oxytoca manufactured in the example 3 of an experiment to 
the equipment shown in drawing 2 It equipped with 12092 shares of activated immobilized 



microorganism film, and BOD was measured about various actual waste fluid. It measured 
by the BOD method for five days about the sample same as a comparison. As shown in 
Table 5, the BOD measurement result by this invention and the measurement result of 
the BOD method during five days of the regulating method had high functionality. 
[0033] 
[Table 5] 





BOD 


(ppm) 


5 a m & 






1940 


1880 




24.2 


20.0 


mm 


25.7 


2a2 




52.6 


49.0 




30.3 


33.8 




49.3 


39.4 




45.6 


45.2 




60.9 


60.0 



[0034] 

[Effect of the Invention] According to this invention, BOD in a sample can be measured 
quickly and correctly. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is drawing showing the microbial electrode of this invention. 

[Drawing 21 It is drawing showing the equipment used in the example 3 of an experiment 

[Drawing 31 It is drawing showing the result of having measured the BOD standard 

solution of various concentration using the equipment shown in drawing 2 . 

[Drawing 41 It is drawing showing the result of having measured the BOD standard 

solution of various concentration under arsenic existence using the equipment shown in 

drawing 2 . 

[Description of Notations] 

1 ... Cap 

2 ... Immobilized microorganism film 

3 ... Oxygen electrode 

4 ... Sample bottle 

5 ... Solenoid valve 

6 ... Pump 

7 ... Flow cell 

8 ... Microbial electrode 

9 ... Stirring child 

10 .. Motor 

1 1 .. Effluent tub 

1 2 .. Penetrant remover tub 

13 .. Amplifier section 

14 .. Recorder 
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